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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize both high- 
speed operation of a MOS transistor for controlling 
the threshold voltage and reduction of power 
consumption. 

SOLUTION: When a voltage Vsubl is applied to a 
substrate 20, holes are induced around the joint 
surface with respect to a body 26 and an insulation 
layer 22, so that an electrically induced body(ETB)- 
MOS transistor structure is formed. Due to such a 
formation of holes around the joint surface, the depth 
of depletion layer becomes equivalent to the 
thickness tSOU of single-crystal layer 21. Thus, a 
substrate bias effect is increased, and a substrate 
bias constant can be increased while a threshold 
voltage is kept suppressed. This effect can realize an 
dynamic threshold MOS(EIB-DTMOS) transistor 
structure, and this becomes significant if the 
transistor is operated in an accumulation mode. 




LEGAL STATUS 

[Date of request for examination] 05.03.1 999 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 31 74852 

[Date of registration] 06.04.2001 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAUAai5QDA41 2260991 P1 .htm 03/09/02 



[0004] Usually, when an MOS transistor is On or Off, a threshold 
voltage thereof is almost constant. However, the threshold voltage can be 
controlled by changing a voltage of a substrate portion of the MOS transistor. 
That is, when the voltage of the substrate portion is Vbs, change in threshold 
voltage A Vth is given by equation 1* 
[0005] 

AVth = -rV b s, 

where 7 is called a substrate bias constant. Thus, as a method for 
combining the high speed of the MOS transistor and low power consumption 
thereof, such a method can be enumerated that the voltage of the substrate 
portion of the MOS transistor is changed to decrease the threshold voltage of 
the MOS transistor when it is On and to increase the threshold voltage when 
it is Off. 

[0006] As specific measures therefor, VTMOS (Variable Threshold MOS) 
technology and the DTMOS (Dynamic Threshold MOS) technologies have 
been proposed. 

[0007] In a VTMOS transistor constructed using the VTMOS technology, 
a threshold voltage thereof is controlled by a whole chip to which the VTMOS 
transistor is mounted. In this case, when the VTMOS transistor is On, a 
predetermined voltage is applied to a substrate portion thereof. However, 
when the VTMOS transistor is Off, a voltage, which is less than the voltage 
applied when the VTMOS transistor is On, is applied to the substrate 
portion by means of the whole chip to thereby increase the threshold value 
voltage. 
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